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Association Between Sleep Times and Seclusion and Restraint
Events in an Inpatient Pediatric Psychiatric Hospital:

A Retrospective Chart Review

Cecilia Albers, MD?*; Neetu Nair, PhD?; and Ravi Shankar, MD?

ABSTRACT

Objective: To examine demographic characteristics of patients
who experience seclusion and restraint (S&R) events in a pediatric
psychiatric inpatient setting and assess whether sleep time 24
hours prior and after the occurrence of an S&R event was different
from average sleep time during hospitalization.

Methods: Charts from an acute care inpatient child and adolescent
psychiatric unit from 2012 to 2014 were reviewed. A paired
samples t test was performed to look for significant differences in
sleep time 24 hours prior to S&R versus average sleep times for the
same patients during hospitalization.

Results: A total of 232 S&R events occurred between 2012 and
2014. Of the incidents, 172 involved children who were <12 years
old, and 178 incidents involved male patients. A paired sample

t test revealed a significant mean (SD) decrease in sleep time
prior to S&R (9.5 [2.24]) compared to average sleep time during
hospitalization (10.07 [1.08], tyo;=—3.722, P<.01).

Conclusions: The study results reveal a statistically significant
reduction in sleep time 24 hours prior to an S&R event compared
to average sleep duration during hospitalization. The association
between sleep times and subsequent problem behaviors in an
inpatient setting require further evaluation.
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S leep is a fundamental human need, but it can be altered
or disrupted in a variety of ways. There is limited
research on how being admitted to an inpatient psychiatric
facility affects childrens sleep. However, research based on
children and adults admitted to medical units has shown that
children admitted to critical care medical units experience
decreased quality and duration of sleep.! Studies® have also
shown that children admitted to inpatient units experience
more nighttime awakenings. Many of these factors such as
increased light levels and talking, which are commonly cited
as reasons for poor sleep, are also present on an inpatient
psychiatric unit."?

Although there is lot of research on how changes in sleep
affect aggression and other behavioral conditions, there is
little research on sleep as a potential target to reduce seclusion
and restraint (S&R), given that sleep changes are common to
many psychiatric conditions that lead to inpatient admission.
Changes in sleep in patients with mental illness may occur
in several forms such as difficulty falling asleep or waking
up too early, restless or nonrestorative sleep, and daytime
sleepiness or increased total sleep time.* Depression is
often associated with decreased sleep times and frequent
awakenings. There is also some evidence that the increase
in depressive symptoms seen in adolescents may be related
to decreased sleep periods caused by both biological and
social changes.> Although sleep changes are not a diagnostic
criterion for children with conduct disorder (CD) and
oppositional defiant disorder (ODD), there is evidence that
children with these disorders experience sleep changes. A
study® found that children with ODD/CD had decreased
sleep duration compared to age-matched peers with
attention-deficit/hyperactivity disorder (ADHD). Parents
also reported an increase in behaviors when sleep time was
decreased.® Sleep disturbances and behavioral concerns
are both commonly seen in children with autism spectrum
disorder (ASD) as well. A study’ showed a significant
relationship between sleep disturbances, particularly night
awakenings, and physical aggression, irritability, inattention,
and hyperactivity. A decrease in sleep time is also seen in
psychotic disorders.® Decreased sleep times are associated
with an increased risk of development of psychosis in high-
risk adolescents.® In patients with schizophrenia, insomnia
is a commonly occurring comorbid disorder and is related
to severity of symptoms.”!? Anxiety is also associated with
an increase in sleep latency. Decreased sleep times are
associated with an increased report of subjective anxiety.'!
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Clinical Points

B Sleep is an important biological process that is often
altered by psychiatric illness and can be disrupted in a
variety of ways during hospitalization.

B Assessment of sleep concerns should be a goal of all
treatment teams and may lead to a reduction in the use of
seclusion and restraint on the inpatient unit.

Even relatively small changes in sleep can lead to
worsening mood, and these changes become greater over
time. A study'? of young adults showed that reducing sleep
time to less than 5 hours per night resulted in an increase
in reports of mood disturbance and irritability. Cumulative
sleep increase has also been associated with an increase in
negative emotional responses to daytime disruptions. A
single night of sleep disturbance has been correlated with
an increase in impulsivity, anger, anxiety, and stress even in
response to low-stress negative stimuli.'®

S&R is an intervention with limited research in children
and adolescents. The only indication for the use of S&R in a
psychiatric setting is to prevent or stop dangerous behavior
to self or others and to prevent disorganization or serious
disruption of the treatment program as a result of significant
safety concerns. It is an intervention with many possible
negative outcomes including death.'*-2° For these reasons,
reduction of S&R is ideal. Several studies have identified
risk factors associated with S&R in adults and children. In
adults, factors such as involuntary admission, male sex,
younger age, severity of symptoms, and uncooperativeness
were risk factors for S&R.2*? In children and adolescents,
a wide variety of patient risk factors for S&R have been
identified, such as younger age, attempts to harm others,
female sex, lower psychosocial functioning, use of agitation
medications, and longer admissions.?*~%° Risk factors related
to the facility have also been identified, such as lack of access
to acute agitation medications and being a large publicly
funded residential treatment center.?*%’

METHODS

This study was a retrospective chart review of S&R events
that occurred on an acute inpatient pediatric psychiatric
unit of an academic hospital located in Missouri (from
2012 to 2014). This study was approved by the University
of Missouri Institutional Review Board with full waiver of
consent.

Setting

The setting of the study was a single 17-bed child and
adolescent psychiatric inpatient unit in an academic center.
The unit serves patients from Missouri and neighboring
states. Staff members are dedicated to the child and adolescent
psychiatry unit and comprise nursing staff, social workers,
mental health technicians, an occupational and recreation
therapist, 2 child and adolescent psychiatrists, and resident/

Table 1. Demographics and Characteristics of Patients and

Seclusion and Restraint (S&R) Events

Variable Value
Sex, n
Male 178
Female 54
Race, n
White 117
Black 108
Biracial/multiracial 2
Other 5
Axis | diagnosis, n
Group 1: mood disorders (depression/bipolar disorder) m
Group 2: anxiety disorders 17
Group 3: autism/PDD NOS 41
Group 4: ADHD/ODD 44
Group 5: PTSD 16
Group 6: other 3
Age, mean (SD), y 10.0 (3.0)2
<12,n,y 172
>13,n,y 60
Length of stay, mean (SD), d 8.01(3.1)
Type of S&R®
Manual hold 141
Locked seclusion 163
Mechanical restraint 75
Reason for going into S&RP<
Physical aggression (others) 289
Physical aggression (self) 55
Verbal aggression (others) 57
Verbal aggression (self) 9
Elopement 15
Sexual misconduct 9
Extreme disruptive behavior 156
Defiance/noncompliance 133
Continued risk 16
Time spent in S&R, mean (SD), mind 61 (64.8)

2Mean age of whole sample.

PNumber of events.

All reasons why a patient went into S&R were recorded and used, such as
minor or major aggression to staff, other patients, or to property were all
categorized under physical aggression (others).

dData unavailable for 29 events.

Abbreviations: ADHD =attention-deficit/hyperactivity disorder,

ODD =oppositional defiant disorder, PDD NOS = pervasive developmental
disorder not otherwise specified, PTSD = posttraumatic stress disorder.

fellow trainees. Staff and physicians are trained on S&R,
and new employees are also oriented to the protocol. The
inpatient unit also has a performance improvement specialist
who regularly monitors all S&R on the unit including
orders and documentation and also provides education and
training to staff to ensure national regulatory standards are
followed. The unit follows the American Academy of Child
and Adolescent Psychiatry practice parameters and the
standards set by the Joint Commission on Accreditation of
Healthcare Organization when patients are placed in S&R.?

Sampling

S&R events were identified based on the presence of
a physician order being placed for S&R. All S&R events
that occurred between 2012 and 2014 were included. The
inclusion criterion was any patient that was in S&R, and
reasons for S&R included physical aggression to self or
others, physical destruction of property, extreme disruptive
behaviors, and suicidal behaviors (danger to self and inability
to stay safe even with staff support). Patients are released
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Sleep and Seclusion and Restraint Events in Pediatric Inpatients

Figure 1. Frequency Distributions of Age at Admission, Sex, Race, and Axis |

Diagnosis for the 232 Seclusion and Restraint Events
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Abbreviations: ADHD = attention-deficit/hyperactivity disorder, ODD = oppositional defiant disorder,
PDD = pervasive developmental disorder, PTSD = posttraumatic stress disorder.

from S&R when they are able to display safe behaviors and
contract for safety.

Sleep times 24 hours prior to an S&R event that occurred
on the day of admission were unavailable and hence were
excluded from further analysis. If a patient had multiple
S&R events on the same day, all of the S&R events were
included and were identified as an order that was placed in
the electronic medical record along with the corresponding
S&R documentation.

Data Extraction

The Chronic Behavioral and Affective Dysregulations
Syndromes (CBADS)? is an instrument developed at the
University of Missouri and approved by the university
institutional review board. The CBADS collected 51
data points about each patient at the time of admission
including age, diagnosis, date of admission, race, living
situation, history of prior inpatient and outpatient treatment,
psychiatric history, medical history, and family psychiatric
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Figure 3. Differences in Mean Sleep Time 24 Hours Prior to
an S&R Event, After an S&R Event, and Over the Course of

Hospitalization

10.6
10.4
10.2

9.8
9.6
9.4
9.2

Sleep Time, h

8.8
8.6

Mean
Sleep Time

Sleep Time
Prior to S&R

Sleep Time
Post S&R

Abbreviation: S&R = seclusion and restraint.

history. Data were gathered by retrospective electronic chart
review of admission notes from 2012 to 2014 for patients who
had experienced at least 1 S&R during their hospitalization.
Research personnel were trained to acquire CBADS and S&R
data. In addition to demographic information, data were
gathered about each S&R event. All documentation that
was created on the day of the S&R including progress notes,
nursing documentation, medication list, and S&R notes were
reviewed for information about the S&R event. The notes
were used to determine the time, type, reason, and duration
of S&R.

In addition, the electronic medical record was also used
to gather information on sleep times 24 hours prior to and
after the S&R event. Sleep time information was gathered by
patient care technicians as part of the usual care of patients.
Technicians observed the patients visually to determine if
they appeared to be awake or asleep and recorded it on paper.
Those data were then reported as a total every 8 hours in the
electronic medical record. For each patient, the average sleep
time over the entire course of the hospitalization was also
calculated along with all sleep that occurred the day before
each S&R event including day sleeping and naps.

Statistical Analysis

For the purpose of analysis, Axis I diagnosis at the time
of admission was divided into 6 groups: group 1 comprised
mood disorders such as major depressive disorder and
bipolar disorder. Group 2 comprised patients who were
admitted because of anxiety disorder-related Axis I diagnosis.
Patients who had an Axis I diagnosis of autism, pervasive
developmental disorders, and other neurodevelopmental
disorders at the time of admission were in group 3. Group
4 comprised patients with Axis I diagnoses of ADHD or
ODD at time of admission. Posttraumatic stress disorder
patients were included in group 5, and all other diagnoses
were included in group 6.

A paired samples ¢ test was performed in SPSS version
25 (IBM Corp, Armonk, New Jersey) to look for significant
differences in sleep time 24 hours prior to S&R, sleep time

Sleep and Seclusion and Restraint Events in Pediatric Inpatients

Table 2. Results of Paired Samples t Tests

Variable Mean (SD) Statistic

Sleep prior to S&R 9.5(2.2) tys=—3.76, P<.001
Sleep after S&R 10.3(1.6) t)0=—2.07,P=.04
Total mean sleep 10.1(1.1) t197=—4.07, P<.001

Abbreviation: S&R = seclusion and restraint.

post S&R event, and average sleep time documented during
the course of hospitalization. Missing data were excluded on
a case-by-case basis by the analysis software.

RESULTS

During 2012-2014, 232 S&R events occurred, all of which
were used in this stage of the study. The mean (SD) age of
the patients was 10 (3.0) years (range, 5-17 years). Of the
incidents, 178 involved male patients, while 54 involved
female patients; 117 white patients and 108 black patients
were placed in S&R. Data showed that 111 of the incidents
involved patients with a primary Axis I diagnosis of mood
disorders and 172 involved patients who were aged <12 years.
Table 1 and Figure 1 provide more details on the patients.

Data on sleep duration 24 hours prior to an S&R event
were available for 206 S&R cases recorded between 2012
and 2014, while mean sleep duration during hospitalization
data were available for 232 S&R cases. Data on sleep times
after S&R were available in 198 cases. Sleep time data
that differed significantly based on age, sex, race, and
diagnosis are displayed in Figure 2. A paired sample t test
revealed a significant mean (SD) decrease in sleep time
prior to S&R (9.5 [2.24]) compared to average sleep time
during hospitalization (10.07 [1.08], t,g5=-3.722, P<.01).
Significant differences were also observed in average sleep
time during hospitalization and sleep time post S&R event
and between sleep time prior to and post S&R event (Table
2, Figure 3).

DISCUSSION

The objective of the current study was to determine
whether there were differences in sleep time 24 hours prior
to and after an S&R event compared to mean sleep time
during hospitalization. We found a statistically significant
decrease in sleep of approximately 30 minutes that occurs
the night prior to S&R when compared to average sleep time
during hospitalization.

While it is not possible to know from this study what
exact role this sleep change has in the subsequent S&R
events, there is evidence that sleep disturbances can increase
aggression and other disruptive behaviors in children. A
study®® of hospitalized patients with autism found that
higher Aberrant Behavior Checklist-Community scores
(irritability, stereotypy, and hyperactivity subscales) at
admission were significantly associated with fewer minutes
slept during the last 5 nights of hospitalization. A study®!
of normally developing preschoolers showed that chronic
shortened sleep duration was associated with increasing
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hyperactivity and impulsivity by school age. Given these
study results, there is some suggestion of a link between
sleep changes and impulsivity and aggression, which are
common in S&R events that occur on a child and adolescent
psychiatry inpatient unit. However, it is not possible to tell if
this decrease in sleep is because these patients are becoming
agitated due to their psychopathology, leading to the later
S&R, or if sleeping poorly is the cause of their later S&R.
This study was an exploratory chart review that has
several limitations. Since this study was retrospective, sleep
data were limited to a subjective report made by nursing
staff and reported in 8-hour aggregates. Ideally, future
studies should utilize more objective methods of data
collection such as actigraphs to measure sleep time and
quality. It would have been ideal to have more information
about patients’ sleeping patterns over time, including out of
the hospital setting, and total number of hospitalizations.
Another limitation of this study is that the sample consisted
only of patients that had S&R events. Sleep time of the
patients was compared to their own average over the course
of the hospitalization, but there were no outside controls.
It is possible that sleep times for patients who have an S&R
event may be significantly different from other patients on
the unit that did not have this event, including those who
had similar behaviors but were able to be redirected and did
not require S&R. Finally, our study does not account for all

possible sedating medications that patients mightbe exposed
to during the hospitalization including acute agitation and
scheduled medications. Ideally, future studies would account
for these factors.

When comparing our patient sample to other studies
looking at risk factors for S&R, it is notable that our sample
seems to have more males and a younger age. It is important
to note with regard to age that this may simply be because it
is not clear if the units described in other studies accepted
preadolescent patients. The diagnoses of our sample appear
to be similar to others. Although many studies did not
provide information on race, given the geographical spread
of our sample compared to others, there likely are racial
differences related to local population,3-253233

Despite these limitations, these preliminary data when
compared to other studies do suggest that there is some
link between changes in sleep and S&R events, which may
provide a future symptomatic target to reduce use of S&R
in the inpatient setting. Ideally, in future studies, we would
like to compare sleep times (subjective and objective) and
behavioral measures between different patient groups (with
S&R vs without S&R). Also, to draw stronger conclusions,
larger multisite epidemiologic studies are warranted. Such
studies would also address biases regarding individual
institutional policies around S&R and, to a certain extent,
possible staff perceptional biases as well.
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